Hepatic oxygen consumption, lactate uptake, and glucose production in neonatal lambs.
Previous studies have evaluated neonatal hepatic metabolism in vitro, and neonatal hepatic oxygen consumption has been measured in vivo, but direct measurements of neonatal hepatic metabolism have not been reported. We studied seven neonatal lambs at age 7-10 days after placing catheters chronically in the hepatic vein, portal vein, descending aorta, left ventricle, and inferior vena cava. Hepatic blood flow was measured by the radioactive microsphere technique. Oxygen consumption and glucose and lactate fluxes were measured using the Fick principle. 14C-lactate was infused intravenously and lactate and glucose specific activities were measured and used to calculate hepatic gluconeogenesis from lactate. Neonatal hepatic blood flow was 254.5 +/- 50.3 ml/min/100 g (mean +/- SD) with 5.4 +/- 4.6% from the hepatic artery and 94.6 +/- 4.6% from the portal vein. Hepatic oxygen consumption was 7.2 +/- 2.4 ml/min/100 g and oxygen extraction was 44.9 +/- 15.4%. Oxygen extraction correlated inversely with oxygen delivery. In the seven lambs, there was net hepatic lactate uptake of 10.2 +/- 5.0 mg/min/100 g (1.13 +/- 0.56 mM) and hepatic glucose production of 30.8 +/- 11.3 mg/min/100 g (1.71 +/- 0.62 mM). In the five lambs in which hepatic gluconeogenesis was measured, 12.4 +/- 5 mg (1.37 +/- 0.56 mM) of lactate was converted to glucose per 100 g liver, accounting for 38.4% of the hepatic glucose production in these lambs. Blood flow and oxygen and substrate delivery to the neonatal liver are lower than those to the fetal liver but the neonatal liver extracts more oxygen and substrates and is able to produce glucose by gluconeogenesis from lactate.